Abstract
Introduction
On 20 April 2013, an earthquake registering 7.0 on the Richter scale occurred in Sichuan Province, China. The epicenter was located in Lushan County, which was also affected by the Wenchuan Earthquake in 2008. There were only five years between these two catastrophic disasters. The Lushan earthquake resulted in 196 deaths; furthermore, there were 21 missing, at least 11,470 injured and more than 968 seriously injured [1] , causing psychological changes among survivors [2] .
Survivors affected by disaster have more opportunities to develop posttraumatic stress disorder (PTSD) [3] and are more likely to have comorbid somatic symptoms [4] [5] [6] . Previous studies found that PTSD was possibly associated with a higher frequency of somatic symptoms compared with other psychiatric disorders [7, 8] ; there was a preponderance of neurological, cardiovascular, musculoskeletal, respiratory and gastrointestinal disorders, as well as diabetes, chronic pain and sleep disorders [9] . Considering their potential impact on the course of PTSD and the functional disability associated with it, comorbid somatic symptoms are a critical concern in PTSD [7] .
A number of studies have explored the somatic conditions of survivors after various kinds of disasters. For example, 6 months following deployment, the most frequent somatic symptoms reported among infantry soldiers [10] were sleep problems (32.8%), musculoskeletal pain (32.7%), fatigue (32.3%), and back pain (28.1%). In Rwanda, 14 years after the genocide, the most common somatic symptoms were back pain (74.1%) and headache (72.5%) among the survivors with PTSD [11] . As for the child and adolescent survivors who are in their early period of psychological development, they are more easily impacted by traumatic events and more vulnerable to develop severe psychological problems [12] or somatic symptoms [13] after disaster. One of the few studies conducted in children and adolescents after the Wenchuan earthquake reported the severity of somatic complaints in the respiratory system, cardiovascular system, nervous system, digestive system, and urogenital system, but not the prevalence rates in child and adolescents with PTSD [14] . Therefore, evidence regarding the prevalence rates of somatic symptoms in children and adolescents with PTSD should be added to the literature.
Earthquake-related experiences were found to be associated with PTSD in a number of studies [15] [16] [17] . These experiences included having witnessed someone get buried [16] , having witnessed someone get injured [16] , and losing family members [18] . Nonetheless, little is known about whether earthquake-related experiences could make contributions to the somatic symptoms among child and adolescent survivors suffering from PTSD after an earthquake.
Based on the literature, we hypothesized that child and adolescent survivors with probable PTSD displayed high prevalence rates of somatic symptoms and that several earthquakerelated experiences (i.e., having witnessed someone almost get hit, having witnessed someone get seriously injured, having witnessed someone get buried, losing family members, etc.) could contribute to the somatic symptoms. The aims of the present study were to explore the prevalence rates of somatic symptoms and identify the predictors of somatic symptoms among children and adolescents with probable PTSD after the Lushan earthquake.
Methods

Participants and Procedure
Three months after the Lushan earthquake, the survey was conducted in Baoxing County, which was one of the severely damaged counties during the earthquake. It was selected for two reasons: (a) there were 21 primary and secondary schools in this county, which could satisfy the requirement for the large sample in the present study, and (b) the manager of the Education Bureau of Baoxing County and the schools' principals and teachers in these schools were aware that it is important to perform an investigation regarding the psychosomatic conditions which could benefit the psychosocial intervention in child and adolescent students, and they were willing to provide assistance for this study. In the present study, we did not provide any type of treatment for the probable PTSD students. However, we have returned these results to the teachers and principals in these schools, and they will provide some useful information and more supports to the probable PTSD students.
The sampling strategy is shown in Fig 1 . The data were collected at the end of July 2013, more than 3 months after the Lushan earthquake. The investigation process was completed within 7 days to control for the effects of time. A sample of 3271 participants was recruited from the 21 primary and secondary schools in Baoxing County. The inclusion criterion was willingness to participate, and the exclusion criteria were refusal to participate and failure to complete the majority of the survey. Of the possible 3271 participants, 218 were excluded because the respondents did not complete the majority of the survey, yielding a response rate of 93.3%. Finally, data for 3053 respondents were complete and suitable for analysis.
This study was approved by the Research Ethics Committee of the West China Hospital of Sichuan University, the Education Bureau of the Baoxing County, and the Department of Health of Sichuan Province. Written informed consent was obtained from school principals and teachers. In China, research projects do not need parental consent if local education authorities, such as the county Bureau of Education and school administrators, approve it as a service to the students [19] . The present study belonged to that category; thus, written informed consent from parents was not required [19] . Before conducting this investigation, investigators gave child and adolescent survivors a description of the procedures and informed them that they could join this study voluntarily and that they had a right to withdraw from this study. Written informed consent was obtained from each student in the questionnaire. Under the supervision of trained individuals with a master's degree in psychology, participants completed the following questionnaires in their classrooms: the Patient Health Questionnaire-13 (PHQ-13) scale, the Children's Revised Impact of Event Scale (CRIES), and the self-made Earthquake-Related Experience Questionnaire.
Measures
The evaluation tools of this study included two parts. The first part was to assess demographic characteristics (i.e., age, ethnicity and gender) and earthquake-related experiences. Earthquake-related experiences were measured by a self-reported questionnaire, which included the following questions: (1) Did you almost get hit by destroyed objects in the Lushan earthquake? (2) Did you get hit and injured in the Lushan earthquake? (3) Did you witness someone almost get hit in the Lushan earthquake? (4) Did you witness someone get seriously injured in the Lushan earthquake? (5) Did you witness someone get buried in the Lushan earthquake? (6) Have you lost family members in the Lushan earthquake? (7) Did you feel anxious about not seeing family members in the Lushan earthquake? (8) Do you have peace of mind currently? All these questions were coded into yes/no items.
The second part was to evaluate PTSD and somatic symptoms. The PHQ-15 is a 15-item self-report scale to measure somatic symptoms. Participants need to evaluate the extent of the somatic symptoms on a 3-point scale ranging from "not bothered at all" (value = 0) to "bothered a lot" (value = 2). The total score is 28 for men and 30 for women (one item each is about menstrual problems and sexuality) [20] . Since participants in this study are students in primary and secondary schools, we used the PHQ-13, a short version of the PHQ-15 without the two items about menstruation and sexuality, to screen the somatic symptoms of participants. The total score of the PHQ-13 in this study is 26 for both boys and girls. In the current study, each somatic symptom was dichotomized using "bothered a lot or bothered a little"/"not bothered at all" as the cutoff. We re-coded the variables regarding the somatic symptoms to fulfill the aim to estimate the prevalence rates of somatic symptoms. We defined the individuals suffering from somatic symptoms as individuals who reported "bothered a lot or bothered a little" in the PHQ-13 scale and individuals not suffering from somatic symptoms as individuals who reported "not bothered at all" in the PHQ-13 scale. The Chinese version of the PHQ-15 shows satisfactory internal consistency and reliability in the general population of China [21] . The Cronbach's alpha of the PHQ-13 scale was 0.86 in the present study. The Children's Revised Impact of Event Scale (CRIES) is a 13-item self-report scale to measure children's traumatic symptoms including intrusion, avoidance, and hyperarousal aspects. Participants are asked to finish the extent of traumatic symptoms on a 4-point scale, ranging from "not at all" (value = 0) to "often" (value = 5). The total score is 65. A high score is an indicator of a high level of traumatic symptoms. We use probable PTSD in this study because of the gold-standard structured diagnostic interview are not performed in our sample. Previous studies have demonstrated that a score of 30 and above is the most effective cutoff score to screen cases of probable PTSD [22, 23] . In the present study, we defined the probable PTSD group as individuals with CRIES score 30 and the control group as individuals with CRIES score < 30.The CRIES has been shown to have good validity and reliability in assessing adolescents' traumatic symptoms in China [24] . The Cronbach's alpha of the scale was 0.89 in the present study.
Statistical Analysis
Descriptive statistics were computed for categorical variables. A Chi-square test was used to compare the differences in the prevalence rates of somatic symptoms between the probable PTSD group and the control group. Spearman and Pearson correlation analyses were used to detect the relationship between demography, earthquake-related experiences, and somatic symptoms in the probable PTSD group, no PTSD group and the whole sample. We used the total score of the PHQ-13 scale as the dependent variable. Age, ethnicity, gender, earthquakerelated experiences and the CRIES score were included as candidate variables in the stepwise regression analyses to detect the predictors of somatic symptoms in the probable PTSD group, no PTSD group and the whole sample. Statistical analyses and calculations were performed using the Statistical Package for the Social Sciences (SPSS) for Windows (version 19.0). A twotailed P <0.05 was considered statistically significant.
Results
Demographic Characteristics
As shown in Table 1 , of the 3053 participants, 1545 (50.6%) were female, and 2674 (87.6%) were Han. The mean age was 12.01±2.62 years (range, 8 to 19 years). There were more female in the probable PTSD group than in the control group. Earthquake-related experiences of the participants are also presented. There were more participants with the experiences of almost getting hit by destroyed objects, having witnessed someone almost get hit, having witnessed someone get seriously injured, feeling anxious about not seeing family members, and not having peace of mind currently in the probable PTSD group compared with those in the control group.
Prevalence Rates of Somatic Symptoms
As shown in Table 2 , the prevalence rates of all somatic symptoms (feeling tired or having low energy; trouble sleeping; headache; dizziness; stomach pain; back pain; chest pain; pain in the arms, legs or joints; fainting spells; feeling your heart pound or race; shortness of breath; constipation, loose bowels, or diarrhea; and nausea, gas, or indigestion) in the probable PTSD group were significantly higher compared with the control group (p < .001). The most frequent somatic symptoms were trouble sleeping, feeling tired or having low energy, stomach pain, dizziness, and headache.
Relationship between Main Variables and Somatic Symptoms in the Probable PTSD Group
As shown in Table 3 , in the probable PTSD group, age was positively and significantly associated with somatic symptoms (r = 0.192). Gender and ethnicity were not associated with somatic symptoms. Almost all the earthquake-related experiences, except for getting hit and injured and having witnessed someone almost get hit, were positively and significantly associated with somatic symptoms, with correlation coefficients ranging from 0.062 to 0.131. The results of the correlation analysis conducted in the no PTSD group and the whole sample are also shown in Table 3 .
Predictors of Somatic Symptoms for the Probable PTSD Individuals
Multiple regression analyses were conducted to explore the effects of demographic variables (i.e., age, ethnicity and gender) and earthquake-related experiences on somatic symptoms. As shown in Table 4 , after controlling for the effects of PTSD symptoms, older age, having lost family members, having witnessed someone get seriously injured, and having witnessed someone get buried were predictors for somatic symptoms. Together, these variables accounted for 4.3% of the variance of somatic symptoms. The results of the multiple regression analyses conducted in the no PTSD group and the whole sample are also shown in Table 4 . Gender was coded as 1 = male and 2 = female; Ethnicity was coded as 1 = Han and 2 = minority; each earthquake-related experience was coded as 1 = no and 2 = yes.
doi:10.1371/journal.pone.0137101.t003 *p < .05 **p < .01 ***p < .001; Gender was coded as 1 = male and 2 = female; Ethnicity was coded as 1 = Han and 2 = minority; each earthquake-related experience was coded as 1 = no and 2 = yes.
doi:10.1371/journal.pone.0137101.t004
Discussion
To our knowledge, the present study is the first research to investigate the prevalence rates and the predictors of somatic symptoms among child and adolescent survivors with probable PTSD. Our results demonstrated that the prevalence rates of all somatic symptoms among children and adolescents with probable PTSD in schools were higher compared with the control group, and the most frequent somatic symptoms were trouble sleeping, feeling tired or having low energy, stomach pain, dizziness, and headache. There were more participants with earthquake-related experiences in the probable PTSD group compared with those in the control group. The results also indicated that, after controlling for the effects of PTSD symptoms, child and adolescent survivors with probable PTSD in schools were more likely to have comorbid somatic symptoms if they were at an older age, had witnessed someone get seriously injured, had lost family members, or had witnessed someone get buried.
Prevalence of Various Somatic Symptoms Among Individuals with Probable PTSD
In the present study, the prevalence rates of all somatic symptoms in the probable PTSD group were higher compared with the control group, which is consistent with previous studies done in adults. Munyandamutsaet al. [11] found all somatic symptoms, including headache, back pain, abdominal pain, genital pain, sexual difficulties, fainting, hiccups, loss of speech, and hearing loss, among the survivors with PTSD were more frequent compared with survivors without PTSD 14 years after the genocide in Rwanda. Gupta et al. [9] reported a higher frequency of similar medical conditions in individuals suffering from PTSD compared with the trauma-alone group without PTSD. The most frequent somatic symptom among children and adolescents with probable PTSD was trouble sleeping (83.2%), which is in accordance with previous studies. Up to 87% of PTSD individuals reported subjective sleep disturbances [25] that were resistant to first-line treatments, independently exacerbated daytime symptoms, and contributed to poor clinical outcomes, including poorer perceived physical health and a higher rate of suicidality [26] . It is necessary to pay more attention to the sleep problems of child and adolescent survivors with PTSD to get more satisfactory clinical outcomes.
The prevalence of feeling tired or having low energy was 74.4% in the probable PTSD group. Fatigue in PTSD was also reported in previous studies. Spinhoven et al. [27] found an increased level of fatigue in residents (45.4%) and rescuers (20.6%) after involvement in a disaster. Nater et al. [28] reported that chronic fatigue syndrome (CFS) was associated with PTSD, with a>25% comorbid rate with PTSD [26] ; furthermore, PTSD symptoms could predict CFS [29] .
High prevalence rates of pain symptoms, including headache (57.7%), back pain (29.7%), chest pain (23.1%), and pain in the arms, legs, or joints (41.2%), existed in the probable PTSD group in the current study. In accordance with previous studies, PTSD could be comorbid with a wide range of chronic pain syndromes such as episodic migraine, headache [30] and other atypical and typical pain symptoms [31] [32] [33] [34] . In Rwanda, 14 years after the genocide, the prevalence rates of several pain symptoms including headache (72.5%), genital pain (30.3%), abdominal pain (44.2%), and back pain (74.1%) were reported among the survivors with PTSD [11] . It is worth noting that PTSD comorbid with pain symptoms may impede the patient's ability to benefit from the treatments of pain [35] and PTSD [36] .
A total of 47% of children and adolescents with probable PTSD had the symptom of feeling your heart pound or race, supporting previous studies in which individuals suffering from PTSD displayed greater heart rates in the emergency room than those without PTSD [37] , and PTSD was related to electrocardiographic evidence of atrioventricular conduction defects and unexplained supraventricular tachycardia [9, 38] .
The prevalence of shortness of breath was 31.7% among children and adolescents with probable PTSD, which is similar to previous studies. Approximately 5 to 6 years after the terrorist attacks on 11 September 2001, a large burden of PTSD and asthma resulting from acute, intense exposure and prolonged exposures was reported [39] . Although the pathogenetic mechanisms of asthma and PTSD were different, their co-occurrence was often observed [39] , and PTSD could significantly predict asthma symptoms [40] . Therefore, it is not difficult to understand the frequent occurrence of shortness of breath among children and adolescents with PTSD.
As reported in previous studies among survivors with PTSD, we also found the existence of dizziness and fainting spells with a prevalence of 58.1% and 12.0%, respectively, in the probable PTSD group. Fourteen years after the genocide in Rwanda, the prevalence of fainting was 9.2% [11] , and chronic dizziness could be considered a feature of anxiety disorders including PTSD [9, 41] .
As to the gastrointestinal system in the present study, stomach pain (63.2%), constipation, loose bowels, or diarrhea (32.9%), and nausea, gas, or indigestion (47.9%) were detected in the probable PTSD group, suggesting that gastrointestinal symptoms were common among child and adolescent survivors with PTSD after an earthquake. This is similar to the findings of prior studies that psychological trauma was related to the high frequency of functional gastrointestinal disorders [42, 43] . Many other studies also have found obvious associations between PTSD and gastroesophageal reflux symptoms, idiopathic constipation, functional dyspepsia and irritable bowel syndrome [44] [45] [46] [47] [48] . It is important to choose an effective intervention to mitigate the gastrointestinal symptoms of child and adolescent survivors with PTSD in the early period after earthquakes.
Predictors of Somatic Symptoms Among Children and Adolescents with Probable PTSD
The substantial number of somatic symptoms reported by adolescents, with girls reporting higher levels than boys, is atypical finding for health surveys in the general population [49] [50] [51] . A longitudinal study of urban adolescents also indicated that girls displayed higher levels of somatic anxiety and somatic complaints compared with boys [52] . In the present study, female gender was not a predictor for somatic symptoms in the whole sample and in the subgroups which was inconsistent with previous studies. One possible explanation was that we investigated a trauma sample in the present study as opposed to the general population or no trauma sample in previous studies, which should be further investigated in future.
Just as the finding that older age was a predictor for somatic symptoms among child and adolescents in the two subgroups and in all participants, Sun et al. [14] found that older children and adolescents had relatively more serious somatic symptoms compared with the younger children and adolescents after the Wenchuan earthquake and attributed this situation to the excessive attention, pessimistic expectations and negative cognitive perception of traumatic events by older children and adolescents [14] .
In the present study, after controlling for the effects of PTSD symptoms, several earthquake-related experiences were predictors for somatic symptoms among children and adolescents, especially having witnessed someone get seriously injured had a significant predictive effect in both the probable PTSD group and the control group. This is consistent with a conclusion that somatic symptoms are associated with a stress event and psychological trauma [53, 54] . A recent meta-analysis revealed that individuals who were exposed to a traumatic event were more likely to develop functional somatic symptoms with a 2.7 times higher risk compared with those without traumatic experiences [55] . A recent review also indicated that a trauma event or psychological trauma was associated with somatic symptoms among individuals with PTSD after disasters [9] . These predictors, explored with the regression model for somatic symptoms in the current study, could help to screen and diagnose somatic symptoms among child and adolescent survivors with PTSD after an earthquake.
There are several limitations to the study. Firstly, using the self-report questionnaires to estimate PTSD and somatic symptoms might overestimate the prevalence rates of PTSD and somatic symptoms. Secondly, we did not take steps to recognize whether a somatic symptom resulted from some organic diseases, which might generate bias in the results. Thirdly, the survey was performed when the students were in school, and the self-made questionnaire did not include the item regarding whether the students had the experience of living in temporary shelters. Because of this selection bias, our results should be interpreted with caution.
In summary, this study indicated that somatic symptoms among child and adolescent survivors with probable PTSD in schools were commonly seen. Older age, having lost family members, having witnessed someone get seriously injured, and having witnessed someone get buried could predict somatic symptoms among child and adolescents survivors with probable PTSD in schools. More importantly, these findings may help those providing psychological health programs to find the child and adolescent students with probable PTSD who are at high risk of somatic symptoms in schools after an earthquake in China.
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